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ABSTRACT

Grip Strength Percentage

• This IRB-approved study consisted of 4 groups of male athletes (n= 10) ages between 18 and
24: (1) wrestlers, (2) football players, (3) e-sports players, and (4) basketball players, all on
Ohio Northern University men’s athletic teams.
• There was a total of three grip strength measurements from each athlete, using a GRIPX
digital hand dynamometer which can measure a grip strength up to 198 pounds.
1. An initial grip strength was recorded in pounds per square inch by the athletes
squeezing the hand dynamometer.
• Fatigue was induced through repeated isotonic contractions by squeezing a
60 kg. Fitbeast grip strengthener 30 times.
2. A second grip strength was recorded after the fatigue-inducing grip exercise to
measure % grip strength retained.
• Grip strength after exercise divided by initial grip strength
3. One minute after the second grip strength test, a third grip strength was measured,
and the % grip strength recovered was calculated.
• The % grip strength recovered was calculated by taking the third grip strength taken after a
minute of recovery, and then dividing this value by the initial grip strength.
• The mean % grip strength retained and the mean % grip recovery for all the 4 athletic groups
were compared by two one-way ANOVA tests.
• A one-way ANOVA, followed by t-tests when significance was shown, was performed to
determine any statistically significant differences between the composite (= combined %
mean scores for each of the 3 grip test conditions for all 4 athletic teams: initial, % grip
strength remaining post fatigue-inducing exercise, and % grip strength recovered strengths).
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RESULTS
• Regardless of athletic group, the athletes’ grip strengths were very consistent throughout the study.
• However, grip strength for the 3 testing conditions were statistically significant within two groups
[basketball (F=5.21, P=0.01); football (F=6.26, P=0.006)]. Grip Strength for the three testing
conditions were not statistically significant within two groups [esports (F=1.17, P=0.33); wrestling
(F=1.53, P=0.23).
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Figure 3: The mean % grip strength recovered one minute after a fatigue-inducing exercise was also calculated but were
not also significantly different (p=0.969) between the 4 athletic groups. Mean + SD % grip strength recovered of
basketball players (94.87 + 5.06%), esports (94.05 + 13.35%), wrestlers (95.35 + 4.24%), and football players (95.76 +
6.22%). Each of the four athletic groups had N=10. The mean % grip strength recovered remaining for all 4 athletic
teams (95.00 + 7.78%, N=40) is indicated by the red horizontal line.
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Figure 4: One-way ANOVA analyses showed that when expressed as composite scores for all 4 athletic groups, mean %
initial grip strength, mean % grip strength retained, and mean % grip strength recovered were significantly different
(F=63.08, p < 2.6 x 10-19) from each other. Comparison of the composite mean % initial grip strength (100+ 0); composite
mean % post exercise grip strength retained (83.53 + 8.67 %); and composite mean % grip strength recovered (95.00 +
7.78 %) of all 4 athletic groups. *, ** and *** indicate significant difference between the 3 grip test conditions.
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Figure 1: Mean + SD initial grip strengths of basketball players (120.33 ± 15.51 pounds per square inch
(PSI)), esports (111.1 ± 31.13 PSI), wrestlers (122.84 ± 26.30 PSI), and football players (119.03 ± 11.90
PSI). Each of the four athletic groups had N=10. The mean initial grip strength for all 4 athletic teams
(118.3 ± 22.2 PSI, N=40) is indicated by the red horizontal line.
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• This IRB approved research aimed to investigate how athletic sport activities impact muscle
fatigue and recovery in grip strength.
• Basketball players would experience the least amount of muscle fatigue in their grip compared
to the other groups of athletes tested (esports, wrestlers and football players).
• This is because it appears that in basketball, athletes use their hands more during their
sport.
• If one group of athletes’ experience less of a percentage of grip strength loss and a
higher amount of grip strength recovered, then it maybe be assumed that the sport
trains them better for decreasing fatigue and increasing muscle endurance.
• Overall, if an individual wants to build up his own grip strength and experience less muscle
fatigue in his grip, then he may involve himself in that sport and (or) performs the same physical
activities as those athletes.
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Fatigue is a common non-specific symptom experienced by many people and is
associated with many health conditions. There are no medical tests available for fatigue, it
can only be defined as an overwhelming sense of tiredness, lack of energy and feeling of
exhaustion, fatigue relates to a difficulty in performing voluntary tasks.
Fatigue can originate at different levels of the motor pathway.
• When muscle fatigue occurs at this level there will be a decrease in neural drive to
the muscle. There can also be fatigue in peripheral nervous system, which
originates from a change in the neuromuscular junction (Wan, et al. 2017).
• Muscular fatigue begins onset as soon as the muscle is under tension. Ultimately
the production of force or power depends on contractile mechanisms within skeletal
muscle fibers. However, a chain of processes in the nervous system and the muscle
precede voluntary muscle contraction and changes at any level of this pathway
could also impair force or power generation.
• Fatigue of the muscle itself occurs through multiple mechanisms related to both the
contractile apparatus and how it is engaged through depolarization of the muscle
fiber membrane (Taylor, et al. 2016).
Ahmed (2013) took basketball players, ages 16-17, and had their grip strength tested with
a hand dynamometer before and after a muscle fatigue inducing activity. They found a
statistically significant decrease in grip strength after the activity. This was because there
was muscle fatigue that took place after the activity. Muscle strength is one of the factors
that affect the strength of a person’s grip.
A brief high-intensity exercise typically has a recovery time within two minutes due to
recovery of central fatigue (Carroll, 2017).
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Having poor grip strength can cause an increase of injuries and difficulty to perform day to day
tasks. The goal of this IRB approved research was to investigate how athletic sport activities
impact muscle fatigue and recovery in grip strength. The study consisted of ten males between
the ages of 18 and 24 from four different collegiate sport teams: (1) wrestlers, (2) football
players, (3) e-sports players, and (4) basketball players, at Ohio Northern University. For each
athlete, grip strength (pounds per square inch) was measured before and after squeezing a 60
kg. grip strengthener 30 times to induce muscle fatigue in their grip. A minute after the post
activity grip strength was taken, grip strength recovery was then measured. Mean % grip
strength retained post fatigue induction and mean % grip strength recovered were calculated
and compared among the four athletic groups by two one-way ANOVA tests. Both tests
showed that there were not any statistically significant differences in either parameter between
athletic groups; grip strength for the 3 testing conditions were statistically significant within two
groups only [basketball (F=5.21, P=0.01); football (F=6.26, P=0.006)]. However, the composite
mean scores (=combined means of each of the three-grip strength condition for all 4 athletic
groups) were significantly different (F=63.08, p=2.6 x 10-19) between the initial grip strength
and the post exercise grip strength (p=5.48 x 10-15), between the post exercise grip strength
and the recovery grip strength (p=1.36 x 10-11) as well as between the initial grip strength and
recovery grip strength (p=0.000115). In summary, grip strength retained after short-term
muscle fatigue and grip strength recovery were consistent among all the athletic groups
throughout the study.
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DISCUSSION and CONCLUSION
• The results did show that there was a significant amount of grip strength lost when compared to the initial grip strength.
• This is due to the repeated contractions of the flexor digitorum Profundis (FDP) and flexor pollicis longus (FPL)
muscles used to squeeze the grip strengthener.
• Repeated contractions cause exhaustion due to reduced energy supply to the muscles and a build up of lactic
acid
• The composite values for the basketball team and football team were significant in the amount of grip strength
recovered between the post exercise grip strength and recovery grip strength.
• The muscle recovery is due to the removal of the lactic acid build up in the muscle.
• The muscle not being fully recovered by the end of the one-minute recovery period shows that there hasn’t been
a complete removal of lactic acid from the muscle.
• In a study done by Christie (2015) they measured recovery from fatigue over a ten-minute period of the tibialis anterior
muscle.
• Results from this study show that there isn’t complete recovery after the first-time interval of one minute, which
shows why in this study one minute was selected as the recovery period
• There was some room for possible error in the study.
• One source of error would be that the athletes didn’t have the exact same grip form on the dynamometer for each
of the three separate tests.
• Another factor that could’ve played into our study is that the football team is currently unlike the other teams
• The size of N was also small, which increases the margin of error.
• To expand this study different types of exercises could be used on grip to induce muscle fatigue in the athletes.
• To improve this study more participants could be used from each team, and there could also be female athletes tested.
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Figure 2: The mean % grip strength remaining after the fatigue-inducing exercise was calculated for
each team and were not significantly (p=0.528) different between the 4 athletic groups. Mean + SD
post exercise % grip strength retained of basketball players (80.7 ± 10.3%), esports (83.36 ± 11.47%),
wrestlers (83.50 ± 4.83%), and football players (86.57 ± 6.72%). Each of the four athletic groups had
N=10. The mean post exercise % grip strength retained for all 4 athletic teams (83.53 ± 8.67%, N=40)
is indicated by the red horizontal line.
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